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Claims 

Claims for the following Contracting States : AT, BE, CH, DE, FR, GO, GR, IT, LI, LU, NL, SE 

1. Multilayer composite interpolymer comprising at least: 

5 - an elastomeric internal stage which in itself has a glass transition temperature lower than or. equal 

to 25* C, polymerised by starting with a mixture comprising, per 100 parts by wisight: 

(a) from 50 to 99.9 parts by weight of at least one main monomer chosen from conjugated diehes 
and alkyi or aralkyi acrylates; 

(b) from 0 to 49.9 parts by weight of at least one other monomer containing monoethyienic 
10 saturation copolymerisable with the said main monomer; 

(c) from 0.05 to 8 parts by weight of at least one crosslinking monomer; and 

(d) from 0.05 to 6 parts by weight of at least one grafting monomer; and 

- a relatively hard, nonelastpmeric external stage which In itself has a glass transition temperature 
higher than 25 * 0, polymerised In the presence of the product of the preceding stage, by starting 
75 with a mixture comprising, per 100 parts by weight: 

(a) from 50 to 99.9 parts by weight of at least one main monomer chosen from alky! 
methacrylates in which the alkyI group contains from 1 to 4 carbon atoms, vinylaromatic 
hydrocarbons and unsaturated nitrlles; 

(b) from 0.1 to 50 parts by weight of at least one monomer containing monoethyienic unsaturatlon 
20 copolymerisable with the said main monomer, and 

(c) from 0 to 5 parts by weight of at least one chain limiter agent, 
characterised in that it has. a bimodal particle distribution and that it consists of a mixture: 

(1 ) of a population of particles whose mean diameter is between approximately 40 and 1 50 nm; and 

(2) a population of particles whose mean diameter is between approximately 160 and 500 nm, 

25 in a weight ratio of the population (1) to the population (2) of between . approximately 5/95 and 
approximately 95/5. 

2. Interpolymer according to Claim 1. characterised in that at least a fraction of the particles of which it 
consists comprises a relatively hard, nonelastomeric first stage forming the core of the particles, which 

30 has a glass transition temperature higher than 25*0, polymerised by starting with a mixture compris- 
ing, per 100 parts by weiight, 

(a) from 70 to 99.9 parts by weight of at least one main monomer chosen from alkyI methacrylates 
in which the alkyI group contains from 1 to 4 carbon atoms, vinylaromatic hydrocarbons and 
unsaturated nitrlles; . 

35 (b) from 0.1 to 10 parts by weight of at least one other monomer containing hionoethylenic 

unsaturation copolymerisable with the said main monomer; 

(c) from 0 to 10 parts by weight of at least one crosslinking monomer; and 

(d) from 0 to 10 parts by weight of at least one grafting monomer, 

the internal and external stages constituting the second and third stages of the interpolymer particles 
40 respectively. 

3. Interpolymer according to Claim 1. characterised in that at least a fraction of the particles of which it 
consists comprises a relatively soft elastomeric first stage forming the core of the particles, which has a 
glass transition temperature lower than or equal to 25 'C, polymerised, in the absence of any 

45 crosslinking monomer or grafting monomer, by starting with a mixture comprising, per 100 parts by 
weight:. 

(a) from 50 to 100 parts by weight of at least one main monomer chosen from conjugated dienes 
and atkyi or aralkyi acrylates; and 

(b) from 0 to 50 parts by weight of at least one other monomer containing ethylenic unsaturation 
.50 copolymerisable with the said main monomer, 

the internal and external stages constituting the second and third stages of the interpolymer particles, 
respectively. 

4. Interpolymer according to Claim 1 , characterised in that the internal and external stages represent, per 
55 100 parts by weight of the interpolymer of each population, 0.5 to 90 parts by weight and 99.5 to 10 

parts by weight respectively^ 
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5. Interpolymer according to Claim 2, characterised in that the first, second and third stages of particles of 
hard-soft-hard morphology represent, per 100 parts by weight of the interpolymer of each population, 
from 10 to 40 parts by weight, from 20 to 60 parts by weight and from 10 to 70 parts by weight 
respectively. 

6. Interpolymer according to Claim 3, characterised in that the first, second and third stages of particles of 
soft-soft-hard morphology represent, per 100 parts by weight of the interpolymer of each population. 3 
to 80 parts by weight, 10 to 60 parts by weight and 10 to 60 parts by weight respectively. 

10 7. Interpolymer according to one of Claims 1 to 6, characterised in that the monomers containirig 
monoethylenic unsaturation forming part of the definition of (b) of a nonelastomeric stage are chosen 
from all<yl acrylates, all<oxy acrylates, cyanoethyl acrylate. aery Ion itrile, acrylamide, hydroxyalkyi 
acrylates, hydroxyalkyi methacrylates, acrylic acid and methacrylic acid. 

75 8. Interpolymer according to one of Claims 1 to 7, characterised In that the monomers containing 
monoethylenic unsaturation forming part of the definition of (b) of an elastomeric stage are chosen from. 
all<yl methacrylates, alkoxy acrylates, cyanoethyl acrylate, aery Ion itrile, acrylamide, hydroxyalkyi ac- 
rylates, hydroxyalkyi methacrylates, acrylic acid, methacrylic acid and vinylaromatic hydrocarbons. 

20 9. Interpolymer according to one of Claims 1 to 8, characterised in that the crosslinking monomers 
forming part of the definitiori of (c) of a core stage or of an internriediate stage are chosen, from polypi 
polymethacrylates and polyacrylates. polyvlnylbenzenes and vinyl acrylate and methacrylate. 

10. Interpolymer according to one of Claims 1 to 8, characterised in that the grafting monomers forming 
25 part of the definition of (d) of a core stage, or of an intermediate state, are chosen from ally I, methallyl 

or crotyl esters of a.^S-unsaturated carboxylic acids or diacids, allyl ether, methallyl ether and crotyl 
vinyl ether, allyl thioether. methallyl thioether and crotyl vinyl thioether, N-allyl-, methallyl- or crotyl- 
maleimide, vinyl esters of 3-butenoic acid and of 4-pentenoic acid, triallyl cyanurate; O-allyl; methiaHyl 
or crotyl 0-alkyl, aryl, alkaryl or aralkyi P-vinyl, allyl or methallyl phosphonate, triallyl, trimethallyl or 
30 trjcrotyl phosphate, O-vinyl. 0,0-diallyl, dimethallyl or dicrotyl phosphate, cycloalkenyl esters of acrylic 
acid, of methacrylic acid, of maleic acid, of fumaric acid, of itaconic acid, bicyclo[2.2.1)hept-5-en-2-yl 
esters of acrylic acid, of methacrylic acid, of maleic acid, of fumaric acid and of itacoriic acid; vinyl 
ethers and vinyl thioethers of cycloalkenois and cycloalkenethlols, and. the vinyl esters of cycloal- 
kenecarboxylic acids. 

35 

11. Interpolynfier according to one of Claims 1 to 10, characterised in that the chain limiter agents forming 
part of the definition of (c) of a final stage are chosen from mercaptans, polymercaptans, poly- 
halogenated compounds, diunsaturated monoterpenes and monounsaturated diterpenes. 

40 12. Composite interpolymer aiccording to one of Claims 1 to 11. characterised in that it is in the form of a 
latex with a concentration of 20 to 50 % by weight in water. 

13. Composite interpolymer according to one of Clainris 1 to 11. characterised in that it is In the form of a 

powder. 

45 

14. Process for the preparation of an interpolymer as defined in one of Claims 1 to 13, characterised in that 
It consists in 

- forming separately, by polymerisation, a seed consisting of the internal stage(s) of the populations 
(1)and(2): 

50 - mixing the two seeds obtained in the preceding Step; 

- adding the charge of the monomers corresponding to the external stage and subjecting it to 
polymerisation conditions, 

each polymerisation being performed in emulsion, in an aqueous medium, in the presence of at least 
one free-radical initiator and of at least one emulsifying agent. 

55 . 

15. Thermoplastic composition consisting of a mixture comprising, per 100 parts by weight: 

- from 10 to 99 parts by weight of a rigid thermoplastic polymer of at least one monomer chosen 
from alkyi methacrylates in which the alkyl group contains from 1 to 4 carbon atoms, and 
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vinylaromatic hydrocarbons, or of a polymer of more than 50 % by weight of at least one of these 
monomers and of at least one other copolymerisable monomer containing monoethylenic un- 
saturation; and 

- from 90 to 1 parts by weight of an interpolymer as defined in one of Claims 1 to 13, 

6 . 

16. Thermoplastic composition according to Claim 15. characterised in that the elastomeric part of the 
thermoplastic material present in the said, composition represents from 18 to 40 parts by weight of the 
. latter. 

70 17. Any shaped article obtained by means of the thermoplastic composition as defined in either of Claims 
15 and 16. 

■ v Clo i mo for the fo ll ow i ng Contract i n g Sl a t e ; E S 

. 75 Process for the preparation of a multilayer composite interpolymer characterised in that it consists in: 

- preparing sequentially, by polymerisation in emulsion, in an aqueous medium, in the presence of 
\. a free-radical initiator and of an emulsifying agent, populations (1) and (2) of particles of the said 
. >^ulti layer composite interpolymer, which comprises at least: 

- aK^lastomeric internal stage which in itself has a glass transition temperature lower than or equal 
20 to zSi/C, which is polymerised by starting with a mixture comprising, per 100 parts by weight: 

. (a) froha 50 to 99.9 parts by weight of at least one main monomer chosen frorn conjugated dienes 
and alkyKor aralkyi acrylates; 

(b) from uSto 49.9 parts by weight of at least one other monomer containing monoethylenic 
unsatu rati on oopolymeri sable with the said main monomer; 
25 (c) from 0.05 ta*e parts by weight of at least one crosslinking monomer; and 

(d) from 0.05 to eS^^rts by weight of at least one grafting monomer; and 

- a relatively hard, nohelastomeric extemal stage which in itself has a glass transition temperature 
higher than 25* C, whi^is polymerised in the presence of the product of the preceding stage, by 
starting with a mixture coKH)rising, per 100 parts by weight: 

30 (a) from 50 to 99.9 parhi by weight of at least one main monomer chosen from alkyi 

methacrylates in which the<?^kyl group contains from 1 to 4 carbon atoms, vinylaromatic 
hydrocarbons and unsaturated nhriles; 

(b) from 0.1 to 50 parts by weight of at least one monomer containing monoethylenic unsaturation 
copolymerisable with the said main nWionfier, and 

35 (c) from 0 to 5 parts by weight of at leak one chain limlter agent, 

the particles of the population (1 ) having cKrnean diameter of between approximately 40 and 1 50 
nm. and those of the population (2), a mearv^ameter of between approximately 160 and 500 nm; 
and 

. - mixing the populations (1) and (2) of particles in^weight ratio of population. (1) to population (2) 
40 of between approximately 5/95 and approximately^/5, to obtain a multilayer composite inter- 

polymer comprising a bimodal particle distribution. 

2. Process for the preparation of a multilayer composite interpolyni^ characterised in that it consists in: 

- forming separately, by polymerisation, a seed consisting ok the internal stage(s) of a particle 
45 population (1 ) and the external stage(s) of a particle populatiorK(2), each internal stage being an 

elastomeric stage having in itself a glass transition temperatureVk>wer than or equal to 25 * C, 
which is polymerised by starting with a mixture comprising, per 100 parts by weight: 
(a) from 50 to 99.9 parts by weight of at least one main monomer cho^n from conjugated dienes 
and alkyl or aralkyi acrylates; \^ 
50 (b) from 0 to 49.9 parts by weight of at least one other monomer conl^nihg monoethylenic 

unsaturation copolymerisable with the said main, monomer; \^ 

(c) from 0.05 to 8 parts by weight of at least one crosslinking monomer; and \^ 

(d) from 0.05 to 6 parts by weight of at least one grafting monomer; \. 

- mixing the two seeds obtained in the preceding step; 

55 - adding the charge of the monomers corresponding to a relatively hard, nonelastomerhsL external 
stage having in itself a glass transition temperature higher than 25* C, which is polymerisefcUn the 
presence of the product of the preceding stage, by starting with a mixture comprising. peKlOO 
ports by we i ght: — '■ ; '' 
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